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01J2H s\m 



g/4l& 49] 

S §SI 3|^H§0H*II( recordable storage medium)^ Oil D\mmn SSI 21 §0H xil^ B^ §J XH^o^ 

3|H|0Hx1l H£}0|«(recordable media drive)0il ^61 3I^Xi§0H*ll£¥E] mm& Q|0|Ef2| Oil XHEIS 5\o[ 

01 xH^ esf^Kread channel equal izer ) Oil AH 3|-*0HX|| ^2101^21 Ef^OlEi 2* (parameter vaiues)M Sll(adjust) 

ms= SXI Oil 3© 5101 CI. 

3I«I§0H«I^ 3 OH SI g Oil CHIOIDM HSoQ 3 OH XII S ¥0 GU0IE18 XH^ofh: 3>|s £! S^XKwrite and read 
elements)01l CHSKH OieSfe ^I^Ofixl! H£fOI "(recordable media dr i ves)Oil M . 0Hx1l£| SM(noise) §J 2}g 
(interference)^ §21011 OHxIiS "EH 3 &=( readback)£l^ S2Kcorrupt)AmD. Oil M MOi , «| El (sector ) 

2J »2t 511 CH( embossed header)^ ¥Ei S^S *]Ei 9S(hard sector noise)^ «!E|2| Gil 01 E* gejOIIWXI §§§ 

□ I XH Eie^61s£| H^W £^°1 £! = (ampl i tude)M 3711 2^AIU ^ SAD. 0Hx1|2| OHflOII CHI0ID2I M 

SfSi ^AK imperfect replication)^ OB Si ^SH^(resolut ion)M mo\S£&t}. 0\^^m 

38S QI0IEI2J ^Oi£EEI3, Oil ^ m?\M3\0\. ^Ef^ei 3? 0HX1I&21 ^ EH ^£J£|{= 2 

^§21 ji^ohxii HeioiHOiiAH, s§ suf^ ^§°i e= 4*^eoii e= xh^ n^oiEie ssaioi xhei^id. oil* 

MOi gP^a HE*0l^(optical disk dr i ves)0i| M , xH^OI D\m/^m(m i te/ver i f y) SGhOII ^3 ( tune) 51 » U 

mS ^M2ll:Mstress)E|0| *» El (marginal sectors)^ g^0| Ort! JI^/3 e(wr i te/ver i fy) gsf 8&0II 

Oil til *!EI (spare sector region)Oil tt ^ SID. 01 HH & ^£21141 D\ S (stressing techniques)^ 31*/ 

S§ =?&B\D\ ¥I6H HSUgS^fe St ?i£^ ^^(programmable detection window stress) S£±= ' 

¥ ^t? (window skew)" H Ahg&D. 3 BHD. S£¥ ^ gJ^^jo^ 0H o sst(coarse)8m , SSJfe ° fc °J S§ 

^211^8 S^SI ^§6P|0i)b §^xl St 8 S4D. S£&, ^^21 1CH^° ^§5^ Z!S ^S0| AhgSCH 

o^ ofu, 01^ tiigoi aroie3 ai^oi stoi ^hi^ci. 

CH^OL 71^/Se e^Oil £|6H AiiEl^ SI^^&OI S§1 ^ SID 6KHEf£ XH^y §21 S§ g^Oil ^1 01 ohfe OHxll fi 
oi(factors)^ AIZI S^Oil CO- BJ- 3 37|7f e^rST ^ SIOH ^2f^Jo] 0113831- ^Ei3 JH890I e^r^ ^ SID. 

ctj^ai, Jim/^m s^si cj^j^g tr^Ai9i3, ^i^s pioidoii oiiy si^ mx\s\ mmm mnM3\t=, ^m^oin 

SXII^ei 7|s QH xll H^OIH 71^01 QH ° ifiSICi. 

^ ^§8, &^ xH^ e^^Kread channel equal izer ) Oil Ai e^(ampl i f icat ion) §tS Cii ^ = ( bandwidth )M ^i«^£S S 
^l^/^e 2E §^^011 xH^e OH^ 11^2£ ^Meil^(stress)^ ^ S13, Oil Sl^ 7|g£j 

?^oii s\m, D\mwm naioi^si chish xh^im oh¥ ^^ai^ ^ s^d^ ^sxfsi §2& ^^oii 3 e^e ^d. 

©eiAH, S a ^S8 (window skew) CH6! xH^ mmm\ ^ Oi^^ HtDOIEiM <m^^o^ 

^i^/si §sf m& ^o\^ xHy ^Mai^e ^ si3, §21^1 e^e ^§6^01 m^t® chioiei 

^oH^mOilAiS sM^^^ Oiia-iSJ^ ?SSf£^ t^D. 

s oj P s es^ sse &ihi cie s ^iaioiisi ^si sssfa s 
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mzm o\mm sioip. 



PM2J g &goj ±j A |0||°j g P^3 2EfOI« 3X|(optical disk drive apparatus)2f 33 of 01 3|^SCf. Da 

U, 0|{= g g*g£| 2|§I g OHxIl 2Ef0IS(optical media drives)^^ §[S3f£^ 2129 ^ OfUa. Af£ , 61 21 Oil 
& All 61 3lir£Jbr S g^SSI of 2 P^3 2£f0|«(hark disk drives). M^HI P±3 = £fO|«(f loppy disk 

drives) S! Ell 01 2 2Ef0|H(tape drives)^ Siofe PB JI^OHxIl 2P0IM0U2 sjgiT ^ &eoi 2J2SP. 

i©. S gtg@ ' £iPf^(adjustable)- » 312^ ^g£Jb OH 31 22101^ 51^ xHy e If} I (media drive recording 
channel equal izer)M SfffilCr. 01 gCH^ " (adapt ive)~ 01 & §012f ?I9P. 01 §011 ^@5f0j, S &S0II Q> 

B ' 5§" £ 2£}0IH }|^(drive functions)^ ?©6f*ir QH XII 2£f0l« Xj| OK media drive control) Oil 2J6H ^3a. 
CCfEfAH. SH^ ^§f:>l^ 3 agoi 6!s ^3(readback signal attr ibutes)2J £§011 ™m°l^ I[§5!2£ 

E8fXI 8PI IIH^OII ' S!§2! (adaptive)' £ OfUP. 

S autoptical diskJdOPf 6NJ=i(hub)( 14)^0il M 29 (motor )( 12)011 SSfSte 3t ORfll 2dfO|*(opt ical 
media drive)2J J\mm^ Oil Al & 20IP. 2EK12)2| SI a Oil CTJ£f a±3(10)3f SlSSfOl » & = /^l^ 6112 CHS 

MEKoptical read/write head assembly)( 16)011 2J6H QIOIEI^ e^SIH ^I^D. m P^3(1O)£r01l 7H33 CBOIQte 
§ e^/^l^ 6112 CHSME|(16)2J &=±Xf(read elemental 2JSH SI &^61S( readback signal)(17) HEH^ XH^SP. 
ge^<M^(17)£r 2Xie^D|(preampl ifier)(18)S M£S\Oi 2X1^^1(18)01! 2JoH g^(boost)E! g^ EI&^6!S 
(amplified readback signal )( 19)SA1 f^SP. g^ Se^£!fi(19)2| £1^£ 0|=-J3ICH £|©=6iS(ampl i f led, 

gain-controlled readback signal )S S^ofte X\B0\ ^ M CH (automat ic gain control: AGO H^(20)0il 216H Pi3Sf@a. 

OI^-^ilCH £|&^<M^(21)^ §Sf3| (adjustable equal izer){22)^ S!S*£|3 ( MSPI(22)01I 2I6H eSf 

Oj^-XJICH EI&^6!S(equalized. amplified, gain-controlled readback signal )(23)3f #^^iP. MSI- g= OI^-IUCH 
Sfi«*!fi<23)te S£ai°£ <m^(23)2J £!£Sllffl(sianal levels)^ 2#5fG1 #<*6im(25)M ttfllftfe QIOIEf 21^1 
(data detector )(24)S S^flD, M^!61S(25){= m&*\2.^ M^cJ^(25)^ ¥P GIOIEf 6!s(27) S! M^61^(28)M S| 
^(recover )ofe QIOIEf S! S|^2|£(data and clock recovery ci rcui t ) (26)011 JllSSa. QIOIEf m M^^s(27. 

28)^ QIOIEf 61^(27) M^cJ^(28)0il e&ofOl S 1^5! JllOi PI^(cont rol functions)^ 4^^5fb QHXII?S fllOf^l 
(media drive control I er ) (30) Oil HISSO. XI|O1D|(30)^ Oil S MCH P^3(10)°J Pl^ ^ «! EH (sectors)M ^^iSf 

3. ^1 XI XI § ^^(positioning loop) (33) Oil °J6H &^/^l^ CHSMdl(16)S ^x|A|3|^ m°\ M^Oil §fi§[ g^^pj xil 
Oi^l^ 210112, M§f^l(22)2| XHOIS^OII S^£J^ MSf^l ?^cJ^(equal izer configuration signals)^ 

(3DM S5H XHSm^ EhP. 01 M M5fD| ?£cJs01l £JoH XIIO|3|(30)fe eSf^l(22)2j ^SahP. 

Dl^ xH^2| £JSf^ ^1^ ^S5^, Gil 01 P ^ e^61^(27, 28)^ QIOIEf cJSg P3S (decoding) of 01 0\mm 

°lE-inj|0|^( inter face)(36)M mm 714 OH XII 2dfOIH0il XII S of PJ3P/P3P sj ^(encoder /decoder ci rcui t )(35)S 
«ISaCf. P^3(10)0il ^1^9^ CilOJP^ eJPI«IOI^(36)M e6H Pl^ 2P0lbH(write driver)(37)01l XII^^P. D\m 
=?BJ\(37)b= » 6112 0HSM£I(16)^2| ^I^JKwrite element) 21 S^D. 

OfOI3^H^AilA1(microprocessor)(39)^ OIIM MCH tH^(bus) >ilO|^ CH £il 01 (custom gate array)M S&Sf 

e^^ei eiEHHilOI^(40)01l 2JSH XIIOPI(30). 2£f0|b1(37) ^ oj2P/P3P(35)01l g^Cf. OfOIHSH^AilAI 

(39)^ S^^ei 3-^^(high-level)2| XJIOPI^ilf ^I^QHxIl 2P0IHM mm QIOIEf bf SI 3 (data buffering)^ XIIS& 
P. 

HI22^ 5§^l^ e§f^l(22)M CH^ ^ Ail 61 2A|^ M^20IP. §sf^l(22)^ P4^2I aiXI^EI ^ PXI^-Of^ 

^D. ^^^l(digital-to-analog converters: DACs)M ^blof^ aiXI^P ^ OAC ^J^(50)M S»»P. BilXI^E^ ^ICH^I 
(30)011 2\m ^^£Jb eif^l S&6ffe PXIU XHCn 9IE(digital control words)M ^616fJ2, DAC^ OIM 61 

Of^SD ^EH^ a&e^P. eilXI^P ^ DAC sj^(50)0ll °16H &^£|fe Of^SD cJs^ rj«s 61 S (bandwidth 
adjustment signal) S! 0|^(*^ " ¥^^(boost)' ) 2§cJ^(52)M 5S§ia. e§f^l(22)^ Xl^eSfga 

(low pass filter: LPF)(55)2J °'^B2f 3^MDf^P (high pass filter: HPF)(56)2j ^J^EfOilAI 01^-^10161 

S(21)M 4^61 £^P . ^E^(55 . 56)°J ^(coef f i cients)^ CH^ ^(bandwidth: BW) 5S§ 61 S(51 ) Oil 2I6H ^§^P. W P 
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(55, 56)011 2I8H g.^@ ^(summat ion circuit)(57) S! Ol^aJ^(58)0jl/H llfSQ. 01^*1^(58) 

fcr H^S^^Ei(56)°J m^tlsim ^O, ¥^ £3£i^(52)°] & EH Oil 38H 01^ 511^ (gain I eve t ) Oil >M 3 

t^^SI e^Al^iCf. 3«e^^EH(56)2i ^#31 S (57) Oil /H X|S!8jlh£EI(55)SI m^tlsiS* 

mm ^9 CI. 01^ £|&^cJ^2l IQ^II*£M(content)2l £!^(ampl itude)M ¥^m6 r 01 ZQ^Hf M-2H(rol I -of f ) ^ 
EI3 4HH^(peak shift)M fi^SCh Jl^mitWEl 3£ Xi^m^WB m^?\ ^(summation) ^31 g^EJ £] 

X^e2fS9(60)2| 2JS?B:ai ZO^gjllg El (61)21 £i^B0il SIS *IIS@C|. HEi(60, 61)3 314^ CH^ = 5§6J 
£(51)011 2I6H i§SC[. XH^3HJEK60)*= § ^ ^^(normal output signal )S BfiWte &H0II. 3^eHf^Ei(61) 
^ 0l^#^£!^(der ivative output signal )M ^£S&Q. Msf^l(22)^ ¥EH S^l^^S ^ 0ISSS<£!Sfe 

2¥ CHI 0| El S#^l(24)^ HISS CI. SES, 0ISg^£!Sfe 01^ $\mm tt98K>l ^ioH AGC 31^(20)^ HI^SCI. 

XII2S2J em^l(22)^ ^&U1 21^01 C|^°| SXf^ ¥EH ^ °ACI. gSH>|(22)fe OAS MOi , 

^£1^ A|^g(Si I icon Systems)A>£] XH2^, 553^^ H El S XI ( low-power . programmable filter device). HIM2S 
(product number) 32F81XXM 5SS 4 s 2iCf. 

CH«s <ms(51)^ SAIS H EH CH^^(f liter bandwidth) 31 ¥£M£!£(52)£ 2A|@ 0|^(gain)0il |^ 
21(22)21 B>S!(31b)«2| M^^Oil 2J6H §}|5f£J^ 33 QIOIEf £!££*2!(31 )«2| P XI If Xdl CH SIHOil 

S»S S&^l ?££"s>0{| 2J5H 6r^£f2J(31c)£r2J XIICH<Ms(&^/3e)^ gjlXI^Ei £ 0AC §J^(50)0ilAH 3^ 

2H(normal Read mode) SI ^^£ii± ^l^/S e2H(st ressed write/verify mode)0|] CHofOI ^ 31X1 
^EH2I CH<* = aiXI^EHM fiSJ&CI. 

S CHI 01 El J r JH1DH^(f irst pass) Oil AH £r Cl±30|| ~ , Om HH^OilAi D\m S#6PI 

»«lfe. ir ^I^Oil M§£lb 3 ^l^/Si £i§iJ 3S0ICK 0121- &&mo\ , D\m 3 OH 31 HE| 

01 SOII A| PIOIEIfe *!E1^(insectors) 3M^£!CL 2* ^EHfer 611 CH (header ) Oil 0|CH CHIOIEI ^(data track)^ fiMD. 
*!EH2j flXIfc ^BIXl xU201, Gil 01 El J I- ^ EH Oil ^1^1 (EH Xj|OPI(30)^r ¥iX|X|§ ¥H(33)M M§o*Oj *|EH & = g 
^XKread element )M $\X\A\?1Q. S ^If/Si ^^OIIAI M§3CH 2-S§ ^Ei »g (high-noise sector 

environment )g 2AKmimic)6^, £ie^61S2| <^gJ£M SeHSCI ^CHH£j El (marginal sectors)M 3#oH2 XH 

m%°}Q. nm/^m feai^ xiich 00)011 h^sidi, sseis(70)^ sai^q. ^i^/se ^ei^ ch¥^°j ^oiiah 

^OlCf . ^El^ S XI (programmable device) Ui Oil Aj D r 0|a^32(microcode)^ ?^£lb ^01 tt\ 

^r^imXI^, orHSIICH^ 4^2 ?IQ. ¥ ^§1 ?^S0l| S>lOHAi^, ^Sf^l(22)°l CH<*= °» 01^ ^§<M 

3§*5l ^§6[5MM] xH^S ^^eil^(stress)5fe ^1^01 ^|^/2§ El (70)011 ^ISSa. 

zH^ ^Mai^3l 3^o r Oi, Sa^l (22)011 ms\J\2\ Of^B ^^£1^ f ^EH°I CH^^g e^^CI. 

S^5r^l, e^xHysj ' ^eajj^tstress)' ^, ¥^ ^ilCHOil 2J6H ^^£1^ Hia-4HH^ ^Mai^(peak-shi f t stress) 
21- S^moi CH«s§ e^rA^IH^Mi, ^^|^^& Qj SebKsignal to noise ratio)M ^^A|9|^ Gil 2ACKlie 

in). 

Ssf^l(22)2j CH^s SI &m <y i^^o^ 5§^o^ Mj ^^|£J^ &^XH^ ^MSU^J P|g£| £°'0il CTJEf 

, qb S¥Ef^ s^asie *!Ei:?f sesxi &^i^ ^oioicoiiaiM 5ioioi) OrOia^H^AiiAi (39)011 sum 

^Xl ^EI£J^ OH xll EI^M(media defect list)OII 5|XH(list)H 50ICI. 

Jii3£M S5oi2, oil a-i mx\m ^ssfe s s^roi ^ssioi aia. 011 eh sj^ mx\^ jjich^ioojsi chi eh 11 

^ ^E|(71)0il 21 oH HI CHS CI. SE&, 0| fe£l(71)fe 0f0|B£3£g OI^OHXI^ 510I H^^orXiei, Sxll^o^ « 
M^^^ o^9l|CH^ ^mm ^£ Oil EH Sl^ fe£l(71)^ §^^!2£ e^roKM Cl^3(10)^ ¥EH Gil 0[ El Oil 

Ai Oil EH It 2#oH2 2i (correct S£& , 0\\Z\ 2}^ feB|{71)fc «l3£0il OdAIS ^xli 5»oH2, QrOia^ 

H^Ai|Ai(39)^ o[0\^ 0\m £USr£^ t^D. ^XH t ^EH^r S & = /^|^ 8IIS 0H^'M^(16)2| e^^X^h 

01 ^EHM e^6f£^ ?lxl^§£J2iCII2 ^rSe^Cf. 3 Cie, ^EH^ ¥EH & = S CHI 01 El Oil Ai ^ SiM 

Oil EH ^01 S^aSiaH ^§^C|. 01 S?, XHICH^IOO)^ e^fi^M Ol ^ a CHI ^xIAI^IH, Q^0ia^H^A||Ai(39)fe HI 3 
£011 OilAI^ gxfM 3HAI&D. 
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M^f ( 100)011 AH D|0iaSHSAHAH39)*r, ¥r^ £3 £1^(52)21 39IM §9UI^^M1 , =H9|(22)2J 0|== g^£S 
(incremental ly)g^A|gJCf. M^(101)0IIA1 D^iaSHSAII/H (39)fe £i@!±(n)S TS 23ISUI3IIQ M^(102)£^ 

M^(102)0]|AH aiOI3^H^A||AU39)£r = 1|9|(22)2| £11 XI ^ Ei Oil 01 = ^X1(58)21 0|^£il^M ^91 

Ai^ite s*s ^sooadma. mai on, on en fca(7Ufe ghoiei tim27)°\ ouz\m 9ii#g^s fee a^iiaii^ 

(high criteria threshold level )m ( 104)011 AH Oil an SI** fcei(71)fe ^E\^ = E1 E*=2 CHI0|E|2| Oil S 

m m?t& oi=&;ni- 91^ S9« ai^oii 2jsh 9ii^°!a. e= getoii chioiei <m^°i oiiaisoi ^§^6fs. 01 

= U^£IH, Eil^M(106)fe M^(107)o^ afjgoi OrOI3SH^Ail AH (39)fe §^ 01= ^§ (normal gain setting) 
§ ^ §191(22)21 01= aiXI^EI^ ^SAIEiCf. M^(108)0||/H t D^0|3^H^A1I A1 (39)^r °l^±(n) SAHf 

Cf. V St 01 2 fiQ 3B, QIOIEffc Oil b\m E\ (spare sector)^ JHSTSSID ^119 ^1EHi= M iH defect ive)^^ 2AIQCI 
; V &0I 2 SCI 3X1 8^2. CHI 01 EJ-fe *1CH^ ¥EH ^^Q. ( 104)011 Ai 21 &= XHA!£9^ M^!(106)2J EII^MM 
gj2|5lXI §f CCH Oh CI , *!EHfe SI^£IX| &e SAIHOH SAi Oil M^! ( 109)011 AH °i^(n)9^ ' 1'E!i g9^H, M 

^(110)5| eil^^S >i XI 3HI & CI . ¥H(102, 104. 106, 109, 110)g mm £!S(pass) m^Jl '4' SCI 32 [»0|3^H^ 
All AH (39)^ e&M^(11)01IAH «aj(112)°£ fisecf. =1I9|(22)2J §f? ^^(normal operat ion) Oil CH© ¥^ 

— ^§(boost sett ing)0| =1I9|2J 31 XI ^ EH ^ CIE 0113 Sl^ mx[D[ 01 *iE101l CHSH ^#(invoke)S 

ci. voi 42i =sjsi:hli ^°2, o>oi3^h^aiiah39)^ &&m^(ho)o^ ¥0 #^£(113)= mm DAI 

(102)SS SU^Cf. M^!( 102)011 AH , fee 9|^ gJ9{|xlb: V0| 321 SSJo^U 3 SCI 39111 ttH^XI ^ XI 9 CI. 

'n'OI 3012, D\m SI 7|| SilSie ^OI£!D|. 

s &9si bUr^'th ^aioh^i £Aiaaxi&, e 9i^ momi xi 9i*i xieie ^^21 ai^ ^ s« 
§ 5ioiuxi anAit cigm 23 ^ ^§oi ^i^oici^ o\mm ^oici. 



S?S" 1. £I»^£!S e^(a readback signal output )e 3*fc OH 31 HdlOIS 6J^^J(a media drive signal source) 
31; &9| £J&^ai S o| ^^goj, ojsj(an input) HI e= xH^<m^ #^(a read channel signal output )M 3±t= 

B= xH^(a read channel 4r^l m^tis. #^21 S^£J^ tJS 01I2H S#^l(a signal error detector )2f; gl\ 

QUZ] Se^lfil ^§ #^(an equalizer setting output )M SSof2, &D\ xH^^SOIIAI 

0113349011 e&6!01 eSI^I ^^^istequal izer configuration signals)^ &D\ ^§ ^^^Oil 111^5^ HI OH 91 

(a control ler)2l; ^9| JH^OIIAI £D\ =1191 ^§ #^31 ^dlohOl, ^91 &= xH^<m^2J «s| 

(degradation)M ffi«6rte ^9| =1|9| ^P^cJ^OII 216H ^§9 £1^ =21 ^^(signal equalization character ist ics)e 

S§9|^ =s|9|(an adjustable equal izer)M S&o^ 9|^0HXHI H£|0|S(a recordable media drive). 

2. flM&Oil SiOHAI, ^91 ^S9|^ =S|9|^, ^91 =s|9| ^§ M^^HI =S|9| ^§^011 oj^ ^eh^o^ 
^S£lb 5§9^ 0l = (an adjustable gain)M 9|^0Hx1l H2|0|H. 

3. XI1 1 SOU 21 OH AH, ^91 S§9^ =£|9|^, &9| =s|9| ^§ =s|9| ^§£!^oj| 2J6H <mek^o S 
^§£1^ 9F2 CU«=(var iable bandwidth)^ 9|^DHxHI H£|0IS. 

S^S 4. 33119011 21CHA1, ^9| «|019|b 9|^/se te£l (wr i te/ver i fy logic)S S&SFS. ^91 9|^/^e ^£1^: 
^91 =1191 M^OilAI 01= ^§Ai§( a gain set signal )2I CH«= ^ScJ^(a bandwidth set signal )M S^^olfe 

^Bi 2SS*Oi, ^91 5S9F^ =1|9|£| 01 = 01 ^91 01= ^§ #^011 ^SS^OI ^£12, ^91 5§ =1|9|2| Oi«^ 
° ^91 CH^s ^§ #^0j| =S5|01 W?\Zl^m 5te 9|^DHx1l HSIOIS. 

S^PS 5. X||4S0il 21CHA1. ^9| 0j|aH S#9lb, ^91 01iai9t &= xHy 6is ^ ^9| 5§ =l|9|0i|A1 g 

#£lb Oil aH 3<£ S91IXIM <M§>j^o^ ^§A|3lb ^Bi ^9| 5§ =1|9|^, £>9| Oil 2H 2J91IXI9I ^91 
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01 

§ t^s 6. ae^^i^ m^m 5*fe uwn\ heioi^ ^^f; £>oi s&^^s s^siw, xh^^i 

S g^M Ste XH^HI: 3I^0H*II J\m/^m Wx\(a write/verify procedure) M 4^^Sfe H^Ail 

^ XIIOi^Bfa process control means) 3]-; HIAll^ XHO^Qjlf 2^310, WsW ^3 5S6H1, 3m 

/se s Chi s&stoi mm?\ ?g ^i^m mmi\ ^§ ^&oii aissfe n\o]j\&; m^ouM &d\ m 

^ ^§1 msm 3=^ mspim pi^ohxii neioiH. 

S 1 ?^ 8. XII Oil 2ACHAH, ^SPIfe, &D\ m&?\ £3 SB)g2| es^l ^§<M^CHI °J6H <M^^o^ 

S^S 9. fll 6^ Oil SiCHAl, ^^Ail^ J3IOI4=E+^ XUOPILHOII fcdIM 5&6ia, ?|s/gi 

fcBlfe: &3I eSPI e^OIIAj 01^ g§£!<^ °j CH«s Ai^g ^^ofe ^Bi SSrSKH. 4>0| em 

^121 01^01 ^01 01^ ^3 s»oii g&mot ^92, 401 5§ espisi oi<*s^ ch^s ^ s g^g, 

e^£l£^ 8*te ^I^OH^I H2I0IS. 

g^PS 10. HI680II StlOl AH , xH^>il^ ^a*^ g^Sjfe £!s CHI S#^IM CH S^oia, XHOPIfe 

4^1 Oiiai S#^I2J- S^EIIQ, #31 E^XH^61s0ilA1 SMS CHI eSSKM = SP| ^dsi 401 sspi 
^§ #^&0II XJI^ofe 3|^0Hx|l H£fOI«. 

S^PS 11. CHI BH Se^ISi- 61s §£} <y ^b|8fe e^f^lM xH^M S 

So^fe PI^OH^I HBIOIHOilAj OliafM tl^Ste ^ S CHI SiCHAi . &J\ ^g^: ^Ol 5§te #3^12! OI^M 

(a normal setttng)^^ ^§S^, &OI m&llQUM UWX]\ H£fO|« SsfAI3|fe OHxIl 

neioi" £ie=6!soiiAi chi an £^ 
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